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This Luwention relates to motor controls for 
an electric vehicle transmission, and more par- 
ticularly to a control for the drive motor of the 
traller component of a tractor-trailer vehicle, 
and constitutes a continuation-in-part of my 
prior application, now abandoned, Serial iWo. 
80,222; flled ' larch 8, 1949. 
Many heavy vehicles now in use are equipped 
with tnternal combustion englues, particularly 
of the diesel englue type, with engine-driven 
electric current generators wheel or axle-driv- 
LUg motors and means, including manual controls 
electrically connectLug the generator to the mo- 
tors. Frequently such vehicles are equlpped with 
governor-controlled diesel englues which oper- 
are at a substantially constant speëd, but af 
varylug power output, and the speëd of the vehi- 
cle is controlled by regulating the current sup- 
plied to the driving motors by the engLue-driven 
generator. In the case of a large tractor-trailer 
vehicle equipped with one or more drive motors 
on the tractor, it is conceived that material ad- 
vantage can be obained by providlug  drive 
axle at tle rear end of the tralle component of 
the vehicle and drivLugly connecting a trailer 
drive or "booster" motor to such drive axle-to 
apply vehicle-driLug power ai the rear end of 
such a vehicle. Such trailer components may 
include both full and semi-traiters and such de- 
vices as electrlcally driven earth-moving semi- 
tractors used with, electric driven trailers. This 
is of maximum advantage when the vehicle is 
used on steep grades, and on uneven road sur- 
fces, It is futher conceived that where such 
a trailer' or "booster" motor is used,, its power 
must, be ccurately and positively controlled, so 
tht' it does not tend, at any rime, to cause the 
triller component to overrun the tractor com- 
ponent of the vehicle» particularly when the ve- 
hicle is rounding a curve or mking a  turn. 
It is, therefore, among the objects of the LU- 
vention  to provide an lmproved engine-electric 
drlve for a  tractor-trailer road vehicle includ- 
LUg a "booster" drive motor driving the wheels 
or the taailer componen of the vehicle, and con- 
trol means inclu'dLug a "booster" motor-power 
control responsive to the angular relationship 
between the tractor and trailer components of 
the vehicIe to decrease th'e, "booster" motorpower 
in response to lncrease of angularity between 
the vehlcte components, und incr:ease the 
"booster" motor power in response to decrese of 
nguIarity between the vehicle omponents, 
whiCh motor*Power control is carried by one of 
the vehlcl . components and operated by the 
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other, does not interfere lu n: way, with cou- 
pling and uncoupling vehicle components, and 
is automatically conditioned for operation whe 
the trailer component, is eoupled to the tractor 
5 component of the vehicle, does" hot require any 
material modification of ttïe vehicle structure 
for its installation, and which is simple an 
able in construction, economical to manufac- 
ture and install, and fully automatic in olîera- 
10 tion. 
Other objects and advantages wlll: become 
parent from a consideration of the fótlowLug de- 
scription and the appended: claires in conjunc- 
tion with the accompanyLug drawLugs, wherein: 
15 Figure 1 is a diagrammatic top plan View Of 
an engLueelectric- driven, tractor-triler veticle 
of a type to which the device of the invention 
can be advantageously applied; 
Figure 2 ls a side elewtion of  fçagmentazY 
20 portion of the vehicle illustrated in Figure 1 
showLug the fifth wheel eonnection between the 
tractor and trailer components of the vehicle, 
and a motor-control unit illustratlve of the in- 
vention mounted on the tractor component of 
25 the vehicle and operated by the two rotaably 
associated parts of the fffth-wheel assembly upon 
turnLug of one of the vehicle componentS rela- 
tive to the other; 
Figure 3 is a top plan view of the tractor com 
30 ponent-carried flfth wheel and the control 
paratus of the inventior;: 
Figure 4 is a trnsverse cross-section- on. the 
line 4 of Figure 3; 
Figure 5 is  transverse cross-section on the 
5 line §-- of Figure ' 3; and 
Figure 6 is a diagrammatic illustration of the 
power generating and drive-unit comporents and 
the connections between these components, illus- 
tratLug various power controls and showing the 
40 location of the control device of tlze application 
in the power-control  circuit. 
With continued reference to. the drawings;, the 
vehicle, as illustrated in Figures 1 and: 2, 
prises a traetor component, generally indieuted 
45 at 9, and a trailer component, generally Ludl 
cated ai  t. 
The tractor componènt t0 may be of knwn 
or conventional construction, and comprises 
frame ! 2 mounted, upon a front, steering axle 
50 supported bY front wheels !4., nd reaz drive 
wheels !6. The frame supports the cab !T, an 
internal combustion englue !0; an' engine-drlven" 
main generator !9, a motor field-exciting: gen- 
erator 20, and .a. tractor-carried comportent 
5. of a fifth-wheel asserbIy which-pivotlly coupls. 
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the ïront end of the trailer component   to the 
rer end of the tractor component 11. The tl:ac- 
for comportent also includes a drive motor 22 
drivingly connected to the rear drive axle | and 
electrically cormected to the main generator 
and the auxiliary, field-exciting generator 20. 
The trafler comportent includes an elongated 
ïrame 2S supported near its rear end on a rear 
drive axle 24, which drive axle is supported by 
the rear trafler wheels 2§ and to which a trailer- 
driving motor 26 is drivingly connected. ':Che 
ïrame supports the trai!er body 27 and carries, 
near its ïront end, the trailer comportent 211 of 
the flfth-wheel assembly. 
The fifth-wheel assembly may be of entirely 
conventional construction and, in the arrange- 
ment fllustrated, includes a tractor-carried cir- 
cular plate $9 having a central, circular aper- 
ture SI, and a sector-shaped opening 32 extend- 
ing rearwardly from the central aperture 
This plate is mounted for ,pivotal movement 
about an axis transverse to the tractor frame 
by suitable plate-carried lugs 33 pivotally con- 
nected to tractor ïrame-carried lugs $4by re- 
spective pivot pins or bolts 3§, and this plate 
carries manually-releasable locking means 36 of 
conventional construction for locking the tractor 
and trailer components of a vehicle together. 
The trailer-carried component of the fifth- 
wheel assembly includes a circular plate S 
cured in position below the trafler frame near 
the ïront end of the latter by a suitable web 
structure 33, and a shouldered pin 39 which ex- 
tends ïrom the trailer frame through tl]e plate 
37 and is movable into the central aperture 
in the tractor-carried plate Sll through the sec- 
tor-shaped opening $2 in the tractor-carried 
plate. Vv'hen the pn 39 is in the aperture S, 
the latch means $6 locks the pin in the plate 
from which it can be removed only when the 
lock means is manually released. 
Figure 6 diagrammatically i!!ustrates, in sim- 
plified ïorm, a suitable power-control system 
electrically cormecting the generators 9 and 
fo the motors 22 and 26. This power-contro! 
system may be any one oï various known or 
desired systems and may include various ïea- 
tures which bave been omitted from the dia- 
grammatic showing in Figure 6 ïor the purpose 
ol simpl!ïying the illustration. 
In the arrangement filustrated, the engine 
is represented as a diesel type, internal-combus- 
tion engine having a speed-controlling governor 
11 driven îrom the engine by suitable gearing, 
such as that indicated at , and overatively 
cormected to the engine fuel-injection pump 
by suitable link-a.nd-lever system, as indicated 
at 3. The governor may be set for a predeter- 
mined speed, or may be manually adjustable for 
operation of the engine at rations selected speeds 
within a predetermined speed range. 
The main generator 9, driven by the engine 
111, may be of any known or desired construction, 
and may bave separately excited fie!d coils ener- 
glzed by a battery or by the auxiliary generator 
211, or coils for both methods oï excitation, in 
addition to its main coil windings wh!ch ma,y 
be in shunt o.f its rotor or in series with the 
rotor or arranged in both shunt and serie,. 
These various forms of generators are well known 
to the art, and any desired form may be selected 
without, in any way. exceeding the scope of the 
invention. 
In the arrangement illustrated, the main gen- 
erator  has a rotor  equipped with two epa- 
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rate sets oï brushes 4§ and 4 and with two re- 
spective main field windings 47 and 46. The set 
of generator brushes 4§ are connected to corre- 
ponding brushes 49 associated with the rotor 
5 {} oï the tractor motor 22 by the conductors 
 and 2 and the set of generator brushes 45 
is connected to the brushes  associated with 
the rotor 4 of the trailer motor 2,6 by the con- 
ductors  and 
],o The tractor motor 22 has a fleld winding 
the trailer motor 2 has a fleld winding 11 and 
the field exciting generator 2 has a rotor 9 
equipped with a pair of brushes 6 and a field 
winding ${. The fleld winding 6{ is shown as 
]. connected in shunt of the rotor brushes 1 of 
the fieid exciïing gi'aer and a variable re- 
sistance unit 62 is interposed between the field 
winding ] and one of the brushes 66 to regulate 
the excitation of this field winding, 
:) The brushes 6{} of field exciting generator are 
connected to respectively opposite ends of the 
main generator field winding ] by conductors 
3 and 4 and to the respectively opposite ends 
of main generator field winding $ by conductors 
2. 66 and ]6 leading from the conductors 3 and 
64 respectively. A reversing switch 62 is inter- 
posed in the conductors $3 and 4 between the 
connections between these conductors and the 
conductors 11{} and 6{ and the generator 
:, brushes 6{} to simuitaneously reverse the exciting 
current through both main generator field wind- 
ings 47 and 411 and thereby reverse the operation 
of both motors 22 and 2 by reversing the direc- 
tion of the energizing direct current applied 
: thereto. This will permit reversal of the di- 
rection of travel of the generator and motor 
equipped vehicle when desired. 
A variable resistance unit 63 is interpo3ed 
between one side of the reversing switch 2 and 
10 the corresponding brush 66 of the field exciting 
generator to regulate the strength of excitation 
of the main generator fleld windings 47 and 
thereby controlling the output voltage of the 
main generator to the motors 2 and 2, and 
  regulath]g the speed of the motors. 
Conductors 64 and 6§ extend respectively 
from the brushes of the fleld exciting generator 
and the conductors  and 6 are shown con- 
nected to the generator brushes 66 through these 
'» conductors 0 and 0§ respectively. Conductors 
011 and 07 lead from conductors !4 and 
respectively to the opposite ends of the tractor 
motor field winding §7 and similar conductor; 
f011 and {09 lead from the conductors 04 and 
55 ]0§ fo the fleld winding $ of the trailer motor 
A variable resistance unit {{0 is interposed in 
the conductor  04 between both motor fleld wind- 
ings §7 and 11 and the corresponding field ex- 
citing generator brush 60 to regulate the strength 
c, of excitation of the motor fleld windings thereby 
providing, if desired, an additional means to 
further vary the speed of these motors, the con- 
ductor 3 being connected to the conductor 
between the variable resistance unit  {6 and the 
ç5 corresponding brush 116 so that the resistancc 
unit {11 does not offset the excitation of th 
main generator field windings 47 and 411. 
A variable resistance unit 1111, the resistance 
of which varies in accordance with the degreç 
7 of angularity between the tractor and trai!er 
components of the vehicle, is interposed in the 
conductor 115 leading to one end of the main 
generator field winding 411 which correspond 
to the set of main generator brushes a$ from 
;' which the trailer motor 2 is energized. 
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The variable resistance unit 66 is automatically 
operated by changes in both directions oï the 
angularity between the tractor and trailer com* 
ponents of the vehicle to progressively decrease 
the strength of excitation of the main generator 
field 46 upon decrease of the angle between the 
longitudinal center lines of the pivotally con* 
nected vehicle components below 180 degrees fo 
thereby progressively decrease the driving effort 
of the trailer motor 26, the motor effort being 
reduced substantially to zero at some predeter- 
mined angle greater than 90 degrees. 
As shown in Figure 6 the variable resistance 
unit 66 comprises an elongated resistance ele- 
ment I I I and a contactor 112 slidable along the 
resistance element from one end fo the other 
and disposed substantially at the mid-lenith 
location of the resistance element when the lon- 
gitudinal center lines of the two vehicle com- 
ponents are in longitudinal alignment with an 
angle of 180 degrees between them. One end 
of the conductor 160 is connected to the re- 
sistance element 1 substantially at the mid- 
lengh location of the latter and the other end 
of this conductor is connected to the slide 
The variable resistance unit 66 may be pro- 
vided in different forms, so that it will be oper- 
ated in the above-indicated manner by relative 
turnini movements betwen the vehicle tractor 
and trailer components, one practical arrange- 
ment beini particularly illustrated in Figures 
2, 3, 4 and 5 by way of example. 
As illustrated in Figures 2, 3, 4 and 5, a 
U-shaped bracket 7{} is secured to the underside 
of the tractor-carried lïïth-wheel plate 2 and 
depends from thls plate wlth its legs ]  in a plane 
substantially perpendicular to the plate and 
cluding a line passing perpendicuiarly fo the 
plate through the center of the aperture 3 and 
the axes of the pivotal connections between the 
plate lugs .33 and ïrame-carried lugs 34. The 
bight portion 72 of this bracket is provided af 
ifs mid-length portion with a cylindrical bearing 
sleeve 73 in which is journaled the cylindrical 
hub 74 of a beveled gear 76 which tests upon the 
upper surface of the bight portion 72 of the 
bracket and is held in contact with this bracket 
surface by a nut 76 threaded onto the gear hub 
74 af the bottom end of bearing sleeve 73. This 
gear 76 bas an elongated notch 77 in the upper 
portion thereoï opening at one end through a 
sector-shaped opening 76 in the beveled portion 
of the gear, and the trailer-carried pivot pin 
is provided on ifs bottom end with a key ]9 which 
lits into the notch 77 when the trailer comportent 
is coupled fo the tractor component of the ve- 
hicle. As the pin 39 is lïxed relative to the trailer 
comportent of the vehicle, the gear 76 vill be 
rotated in the bracket 7{} whenever the trailer 
comportent turns relative fo the tractor com- 
portent of the vehicle. 
Thebracket 7 is provided with a bearing arm 
6 between the legs 7 , and disposed ïorwardly of 
the pin 39 and a beveled pinion 6 is journaled 
in the bearing arm 6 and meshes with the bev- 
eled gear 76. 
A double or oppositely-acting, variable resist- 
ance unit, such as that diagrammatically shown 
in Figure 6 at 66, is mounted in a. suitable hous- 
ing 62 secured on the tractor ïrame 2, and this 
unit is operatively connected to the beveled 
pinion 6 by an encased lïexible shaft 63, or by 
other suitable torque-transmitting means. 
The portion of the conductor 0 between the 
variable resistance unit 66 and the generator 
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field winding 46 is provided as a cable I$ having 
on one end a plug coupling which may be plugged 
into a receptacle 64 mounted in the housing 6 
and electrically connected to the center point 
5 66 of the variable resistance unit. This cable, $ 
extends ïrom the receptacle 64 to a cormection 
with the appropriate end of the generator field 
winding 6. The other portion of the conductor 
 is provided as a cable 26§ which leads ïrom 
10 a suitable receptacle 6§ in the housing 62 to the 
manually-operated, reversing switch ,2, prefer- 
ably mounted in the cab of the tractor comportent 
of the vehicle. 
With this arrangement, whenever the tractor 
15 comportent of the vehicle turns or swings rela- 
tive fo the trailer comportent, the beveled gear 
7§ will be rotated by the pin 39 relative to the 
tractor comportent, and will rotate the beveled 
pinion 0  which will, in turn, operate the variable 
0 resistance unit contained in the housing 62 to in- 
terpose in the energizing circuit for the field 
winding 46, a resistance which progressively 
creases with decrease in angularity between the 
tractor and trailer components of the vehicle 
5 below 180 degrees and progressivily diciiaies 
with increase in the angularity between the 
hicle tractor and trailer components from an 
angle smaller than up to an angle of 180 degrees. 
The variable resistance unit $6 ii io con- 
3O structed that af a predetermined angular re- 
lationship of the tractor comportent to the trailer 
comportent, greater than 90 degrees, the energiz- 
ing circuit fo the motor 2 will be substantially 
discontinued, thereby discontinuing the driving 
35 effort of the trailer-driving motor 26 until the 
angularity between the tractor and trailer com- 
ponents of the vehicle is increased. The tractor 
will, of course, be powered af al1 timei with the 
tractor-driving motor 22 and will apply the 
40 necessary tractive force to the trailer to continue. 
operation of the vehicle. 
The invention may be embodled in other 
specilïc forms without departing from the spirit 
or essential characteristics thereof. The present 
45 embodiment is, thereïore, to be consldered in 
respects as illustrative and hOt restrictive, the 
scope of the invention being indicated by the 
appended claims rather than by the foregoing 
description, and all changes which corne within 
50 the meaning and range of equivalency of the 
clalms are, thereïore, intended to be embraced 
therein. 
What is claimed is: 
1. In an engine-electric driven vehicle includ- 
55 ing a tractor comportent, a trailer comportent 
pivotally connected near ifs ïl'Ont end to the 
tractor comportent near the rear end of the lat- 
ter, an engine-driven generator, a tractor-driv- 
ing motor, a trai!er-driving motor, and a control 
60 system for said generator and said motors, means 
incorporated in said control system and respon- 
sive fo angular movements between said tractor 
and trai]ei components for progressively rduc- 
ing the power output of said trailer-driving 
65 motor be!ow the power output of said tractor- 
driving motor in response fo decrease in the angle 
between said vehicle components, and for in- 
creasing the power output of said trailer-driving 
motor toward the power output of said tractor- 
70 driving motor in response fo increase in the angle 
between said vehicle components up to an angle 
of 180 degrees, said means comprising a doubli- 
acting, variable resistance unit carried on said 
trailer comportent and connected into that part 
75 of the control system controlling said trailer- 
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driving motor, a beveled gear carried by said 
tractor comportent and rotated by said trailer 
comportent through the pivotal connection be- 
tween said components, a beveled pinion meshing 
with said beveled gear, and a torque-transmitting 
dri.vê mêans bêtween said bêveled pinion and said 
variable, rêsistance unit. 
2. In an engine electrc driven vehicle includ- 
hg a tractoï component carrying an engine and 
an engine driven ge-,erator, a irai!er conponent 
mounted ai ifs ïront end on the rear end oï aid 
tractor component, a flÏth whee! assembly 
posed between said tractm" and trailer com- 
ponens and providing a pivotal connection there- 
between, a tractor drivhg motor carried by said 
tractor component, a trailer driving motor car- 
ried by said trailer, component and wiring 5y- 
teins connecting said generator to said driving 
motors., rneans for varying the power oï said 
tai]er driving motor in response fo variations 
in he anguiarity between said vehic!e com- 
poents comprising a motor power eontro!ling 
variable resistance unit connected ino Che wir- 
ing s-ystem connecting said generatoï fo said 
t»'ailer drivin motor, a first gear mounted in 
aid fifth whee! assembly and connecteà to said 
trai!er component ïm rotation by the latter 
tire to aid tï-actor coïnponent upon change 
the anguiarity betweeu said vehicle components, 
a second geai" carried by said tractor comçonent 
and meshh)g with 5a.id flrst gêar for rotation 
thereby when s.ai first gear is rotated relative 
o aid tractor e0mponent, and flex:o:e drive 
means connecting aid econd gear fo «aid 
able reA>tanqe unit to perate the latter by 
t,,tJon of said econd gear , the connecton, be- 
t'«.em said gea:s and said variable rsistance 
unis being s.ch that the power ol saL. traileï 
drivin¢ mbtor is decreased with decrease in the 
angularity between said ve.hiçle component.s and 
increase4 «ith icrease in the angu!arity be- 
twçen sid vehicle components up to a condition 
in which said., components are in .9n . «..u«.,a,, 
aiignment with each other. 
3. In an engine e!ectric driven vehicle inciud- 
i.g  a trs:ct0r ¢.omponent ca-'yilg an origine and 
an engine driven generator, a trailer componen 
rn, ouned at its frçnt end of the rear end of said 
tr.actor component, a fifth wheel ss:embly dis- 
posed between said tractor and trailel" com- 
ponents and providing a pivotal connection therd- 
between, a tractor driving motor carried by said 
tractor comPonent, a trailer driving motor cor- 
ried by said irai!er component and wiring sys- 
teins donnecting, . said generator to said ç..l ,',-, 
motors, means for varying the power of said 
trafler drIvlng motor in response to variations 
in the ang.ularity between aid vehicle cornponents 
cOmpl"ising a moto» power coDtrollina variable 
resistance unit connected into the wiring sys- 
rem con.êcting aid generator fo said trailer 
driving motor, a first gear mounted in satd fiïth 
wheel assembly and. connected to said trai!er 
component for rotation by the latter relative fo 
raid tractor component upon change in the 
gularity between said vehic!e components, a sec- 
ond gear carried by said tractor coïnponent and 
meshing with said .qrst gear ïor rotation thereby 
when said fiïst gear is rotated relative to said 
tractor component, and flexible drive means con- 
necting said second gear fo said variable resist- 
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ance unit fo qperate the latteç by rotation, of 
said second gear, the connection between 
gears and said variable resistance unit being. 
uch that the power of said trailer driving motor 
is decreased with decrease in the alty 
between said vehicle componen and incre:ed 
with increase in the angulaçity- betwn saioE 7e- 
bic!e componen up to a condition in which d 
components are in longitudinal alignment wth 
each other, sa!d first gear compçising a secto 
az having an opening extending from the cen- 
ter fo the periphery thereof for the psage 
therethrough of the fifth Wheel cqupling pin 
whcn said vehicle components are coupled or 
uncoupled. 
4. In an engine electric driven vehicle includ- 
ing: a tractor component carrying an engine and 
an engine driven generator, a trailer component 
mounted at its front end on the rear. end of- id 
racçoz eomponent, a fifth wheel assembly dis- 
posed between said tractor and trailer com- 
ponents and providing a pivotal confection there- 
between, a tractof driving mor ear-ried by- 
l'actor comportent, a trailer driving motor 
rlcd by said trailer comportent and wiring y- 
teins connecting aid gens»c.,o»  .... ." to said dr[ving 
motors, means for. vary!ng the power, of sçid 
traiier driving motor in rponse fo variatios 
in the angu!arity between said vehicle components 
comprising a motor power- controlling, variable 
resistance unit comecting into the wiring sys- 
rem conneeting said generaor to said trair 
driving, motor, a first gear mounted in said fifth 
whee! assembly and connected to said railcr 
comportent for rotation by the latter relative to 
a.id tractor component upon change in the 
gularity between said vehicle componens, a 
on-.] gear earried by said tractor component and 
meshhg with said first gear for. rotation thereby 
wlen said first gear is rotated relative to said 
x,,cbx comportent, and flexible drive means 
necing said second gear fo said variable resis- 
ance unit to operate the latter by rotation of said 
second gear, the eonnection between said gears 
and sa.id var-iable resistance unit being such that 
th power of said trailer driving motor 
creased with decrease in the angularity betweea 
said vehicle components and inereased with in- 
erease in the angularity beween said vehic!c 
compeçents up to a condition in which said com- 
ponents are in longitudinal a!ignment with each 
ctheç, said fifth wheel assembly including a cou- 
p!ing pin carried by said trailer comportent and 
having a fiattened portion, and said first gear 
having a radially disposed slot thêrein receivin; 
the fiattened portion of said coupling pin to pro- 
vide a. driving connection between said tratle: 
comportent and said first gear. 
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